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Abstract 
In Thailand, 67% (119,434 GWh) of primary energy resource for electricity generation relies on natural gas. 
Therefore, it may not be sustainable for the future, due to instability of energy resources. Thai government has 
launched the policy measure to motivate private sector for investment in electricity generation from renewable energy 
since 2007. It was called “Adder”. In 2012, the feed-in tariffs (FIT) measure has been announced by the National 
Energy Board in 2013 to replace adder because adder is paid on top of the retail electricity price but FIT is a fixed 
price. However, both adder and FIT subsidize so higher cost resulting in higher retail electricity price to customers. 
This study assesses impact on retail electricity price thru fuel adjustment charge (Ft) from Adder and FIT policy 
during 2010 to 2030 by using the alternative energy development plan (AEDP), optimization, and power 
development plan (PDP2010 rev.3). As a result, in 2030 in optimization case, subsidy on FIT will be about 48,873 
million Baht while subsidy on adders will be about 53,416 million Baht. The FIT will increase average national 
electricity production cost in Ft mechanism by 0.013 Baht/kWh in 2030 while Adders will increase average national 
electricity production cost of 0.154 Baht/kWh in 2030. It is found that FIT scheme lowers burden of subsidy than 
adder scheme in both short and long terms. Therefore, if government encourages renewable power generation, the 
proper policy should be analyzed to balance the benefits of green electricity, investors and consumers. 
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1. Introduction 
Electricity is the main form of energy consumption in developing countries. In Thailand, 67% 
(119,434 GWh) of primary energy resource for electricity generation relies on natural gas. Therefore, it 
may not be sustainable in the future, due to instability of energy resources. In 2012, it was estimated that 
carbon dioxide (CO2) emission of 95,734 kton was released to environment due to fossil-based electricity 
generation [1].  
To reduce amount of CO2 emission and to prevent instability of energy resources, the Alternative 
Energy Development Plan (AEDP) 2012-2021 has launched to reduce the fossil fuel consumption and to 
increase energy security in Thailand [2]. Costs of electricity generation from renewable energy are higher 
than conventional power generation resulting in less economic interest to investors. Therefore, 
government has launched the policy to motivate private sector for investment in renewable electricity 
generation since 2007. It was called “Adder”. Adder costs from each renewable electricity generation are 
put on top of national electricity generation cost resulting in higher production cost. 
Recently, feed-in tariffs (FIT) policy has been announced by the National Energy Board in 2013 [3] to 
replace adder policy because adder paid on top of the retail electricity price but FITs is a fixed wholesale 
price. However, both policies subsidize so higher cost of electricity price resulting in inducing higher 
level of Ft in retail electricity price. Therefore this study assesses impacts on fuel adjustment charge (Ft) 
from Adder and FIT policy during 2010 to 2030 under buy back in the AEDP, PDP2010, and cost 
optimization schemes. 
2. Methodologies 
2.1. FIT and Adders 
This study uses future FIT prices during 2010 to 2030 from the previous analysis [4, 5] and adder costs 
from Energy Policy and Planning Office (EPPO), Ministry of Energy, Thailand [6]. Results of both adder 
cost and FIT were presented in Fig. 1 and Table 1 respectively. 
 
 
Fig.1 Forecasted FITs [3, 4] 
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Table 1. Adders prices  
Fuel type Adders 2007 (Baht/kWh) Adders 2009 (Baht/kWh) Adders 2010 (Baht/kWh) 
Biomass 
Capacity 1 MW 0.30 0.50 0.5 
Capacity >1MW 0.30 0.30 0.3 
Biogas 
Capacity <1 MW 0.30 0.50 0.5 
Capacity > 1MW 0.30 0.30 0.3 
Wind 
Capacity <50MW 3.50 4.50 4.5 
Capacity >50MW 3.50 3.50 3.5 
Small hydro 
50 kW-200 MW 0.40 0.80 0.8 
Capacity 50 MW 0.80 1.50 1.5 
Solar 8.00 8.00 6.5 
 
3. Optimization 
This study use optimization technique to choose 4 types of renewable electricity technologies (solar, 
biomass, small hydro and wind farm). The quantity of renewable electricity generation (kWh) is 
employed from the AEDP25% for the short-term scenario from the previous analysis and PDP2010 rev.3 
[7] (including additional new biomass [8]) for the long term scenario as presented in Fig.2. Analyses of 
both scenarios were based on the following assumptions. 
x Production of electricity from renewable energy is based on low cost priority. 
x Only four major renewable energy technologies (Solar PV, Biomass, Wind Farm and Small Hydro) are 
considered. 
 
 
Fig.2 Grid generation of the selected renewable electricity by cost optimization 
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3.1. Subsidy from Adder and FIT s schemes 
Costs of adder and FIT schemes are calculated from Eq(1) and Eq(2). 
SAdder = RE electricity x Adder  (1) 
SFIT = RE electricity x (FIT – Pelec.)  (2) 
Where  
Adder = Adder (Baht/kWh) 
FIT  = Feed-in tariffs (Baht/kWh) 
SAdder  = Subsidy from Adder (Baht/kWh) 
SFIT  = Subsidy from FIT (Baht/kWh) 
Pelec.  = Electricity retail price (Baht/kWh) 
RE electricity = Quantity supplied to grid (kWh 
3.2. Fuel adjustment charge (Ft) 
Fuel adjustment charge (Ft) is put on top of national electricity production costs. Ft for both adder and 
FIT scheme can be calculated from Eq. (3) and Eq. (4) 
FtAdder = SAdder / Grid generation of Thailand  (3) 
FtFIT = SFIT / Grid generation of Thailand  (4) 
Where  
FtAdder = Fuel Adjustment Charge form Adder 
FtFIT  = Fuel Adjustment Charge form FIT 
SAdder  = Subsidy from Adder (Baht/kWh) 
SFIT  = Subsidy from FIT (Baht/kWh) 
3.3. Impacts on retail electricity price 
Retail electricity price in Thailand has experienced in increasing related to the future crude oil prices. 
This study uses crude oil prices from the U.S. Energy Information Administration [9] and forecasts retail 
electricity prices in relation to future crude oil prices. 
4. RESULTS 
4.1. Impact on fuel adjustment charge (Ft) from Adder and FIT policy 
In 2030 subsidy based on adder scheme will be much higher than the FIT scheme. However, during 
2010 – 2020 in subsidy from FIT is higher than adder. After 2020, subsidy on FIT scheme will be being 
decreasing every year and will be lower than subsidy on adder in 2011. (see in Fig.3) 
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Fig. 3 Subsidy from FIT and Adder based on cost optimization 
Fig. 4 and Fig. 5 present the effects of adders according to PDP2010 rev.3 and cost optimization cases, 
respectively. The effects of both cases were found increasing annually. Ft from buy back renewable 
electricity based on cost optimization case is always lower than PDP2010 rev.3. In 2030 the effect of 
adders from buy back based on cost optimization case will be 0.154 Baht/kWh. 
 
  
Fig. 4 Subsidy from adder and Ft based on PDP2010 rev.3 [3,4] Fig 5 Subsidy from adder and Ft based on cost optimization 
Fig. 6 and Fig. 7 present the effects of FIT according from PDP2010 rev.3 case and cost optimization 
case respectively. In the cost optimization case, subsidy for FIT will be about 4,543 million Baht while 
subsidy for adders will be about 52,148 million Baht in 2030. The effect of Ft for both cases will be lower 
than adder policy. However cost optimization case shows lower Ft than PDP2010 rev.3 case.  Ft from 
cost optimization will be only 0.013 Baht/kWh in 2030 (see Fig.7) while adders will increase average 
national electricity production cost by 0.154 Baht/kWh in 2030 (see Fig.5) 
 
  
Fig. 6 Subsidy from FIT and Ft based on PDP2010 rev.3 [3, 4] Fig. 7 Subsidy from FIT based on cost optimization 
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Table 2 presents the effects of adder and FIT schemes on Ft based on renewable capacity of 1,000 MW 
in 2015. Evaluation of the impacts shows that small hydro has higher unit impacts than biomass, solar 
farm and wind farm, respectively. However potential of small hydro in the AEDP25% is only 324 MW. 
But capacities of solar and wind power in AEDP25% are 3,000 MW and 1,800 MW respectively. 
Therefore impact of solar and wind 
 
Table 2. Impact on Ft from Adder and FIT policy based on capacity of 1,000 MW in 2015 
Fuel GWh/year 
FIT/Adder 
(Baht/kWh) 
Ft 
(Satang/kWh) 
Biomass 6,132 4.19 3.23 
Solar farm 1,314 6.73 2.40 
Wind 1,314 5.75 1.74 
Small hydro 3,066 7.12 6.21 
Solar farm (Adder 2009) 1,314 8.00 5.38 
Solar farm (Adder 2010) 1,314 6.50 4.37 
  Note: 100 Satang = 1 Baht, and 1 USD = 30 Baht. 
5. DISCUSSION 
It was found that policy measure on promotion of renewable energy technologies by using FIT will 
result in less impact on overall electricity production cost, when compared to the adder scheme. The 
electric customers will be better off from paying lower electric bill. In addition, cost optimization of 
renewable electricity installation in the electric system will result in lower impacts on fuel adjustment 
charge (Ft) and lower cost of subsidy, when compared to the adder scheme in the AEDP and PDP2010. 
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